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Abstract: Along the technological course of broiler poultry processing, the degree of carcass 
contamination can be controled only through the strict accomplish of good hygiene practices (GHP), 
respectively of the HACCP system. The contamination of poultry carcasses with Salmonella and 
Campylobacter represents a major public health issue, given the high incidence of food poisoning with 
these microorganisms. Taking into account the facts mentioned above, in our research we tried to 
perform an assesment of the microbiological risk represented by the the total plate count (TPC) 
respectively E. coli, as well as the identification of Salmonella spp., Campylobacter spp. and Listeria 
spp. The study material was represented by 54 poultry carcasses collected from the following steps of 
the slaughtering process: reception of live birds, scalding, evisceration and storage. The samples were 
processed through stabdardized methods in order to evaluate the load and the presence of Salmonella 
spp., Campylobacter jejuni/coli, Listeria spp. respectively Echerichia coli. All results were statistically 
interpreted though the ANOVA monofactorial analysis. From the statistical processing of the obtained 
results, a significant decrease in the total germ load (TPC) was noticed when comparing the reception 
samples with the scalding ones (p<0.05). E. coli was identified in 22.22% from the total number of the 
collected samples. A significant decrease E. coli load was noticed in the following stages of carcass 
processing: reception-scalding, evisceration-refrigeration  (p<0.05). At the same time, a significant 
increase of the E. coli number was revealed in the scalding step when comparing it with the 
evisceration step, due to carcass contamination consecutive to intestine ruptures (p<0.05). Salmonella 
germs were identified in 24.07% of the collected samples, without the identification of pathogen 
serotypes like S. enteritidis and/or S. tiphymurium. We mention that no Campylobacter germs were 
identified. Following the results obtained we can state that the microbiological risk represented by the 
presence of spoilage and pathogen germs has a distinguished importance for the carcass sanitation if 
the good hygiene practices (GHP, GMP) are not respected along the processing flow diagram. 
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INTRODUCTION    
 
Due to its chemical composition, meat represents the ideal culture media for bacterias, 
whose growth and multiplication can be easily occur in case of incorrect monitorization of the 
critical control points (CCP) found on the animal technological slaughtering course (Gill et 
al., 2001; Gill 1986; Gill et Jones 1997; Dan et al. 2003; Dan et al. 2008). Therefore, special 
attention must be given to the hygiene requirments along the poultry slaughtering 
technological course in order to obtain meat with lower microbial load. Although during the 
last years the poultry meat industry has registered significant progress regarding the 
slaughtering technology, it was noticed only a partial elimination and ways of keeping under 
the control the possibilities of pathogen and spoilage microbial contamination (Russell, 2005). 
In the poultry slaughtering units, the carcass contamination with pathogens can occur 
mainly in the scalding, defeathering, evisceration, respectively mainpulation of meat by the 
operators during the cooling and delivering tsages, when the good hygiene practices (GHP_, 
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and manufacturing practices (GMP) are not accordingly performed. The identification of  
Enterobacteriaceae germs on the poultry carcasses’ surface reveals a possible faeces 
contamination, these representing the main source of pathogens from the genus: Salmonella, 
Campylobacter, Yersinia şi Escherichia (WHO, 1995). The safety of meat products was 
subjected during the last years to a lot of risk evaluations. According to other field studies, the 
pathogens most frequently associated with poultry products include Salmonella and C. jejuni 
in raw meat and E. coli O157:H7 and L. monocytogenes in poultry meat products.  
The risk for public health imposed by these pathogens has been evaluated considering 
to be high in the units that do not respect the main hygiene standards and no continous 
monitoring program is implemented (Mead, 2004). The illnesses at the consumers occur 
mainly following the insufficient thermal treatment of poultry meat. Although during the last 
years there has been registered a growth in the level of pathogens found on the broiler 
carcasses, the incidences of food poisoning has decreased probably as a consequence to the 
better ways of identification these pathogens (Mulder, 1993).  
Therefore, the reduction of contamination levels with these pathogens can be fullfilled 
only by respecting some measures, such as: a good hygiene projection, good manufacturing 
practices (GMP), standard sanitation operational procedures  (SSOPs), and the hazard 
analysis in critical control points (HACCP) (Kelly et al., 2003). 
Taking into consideration the above mentioned, we have aimed to quantitatively 
evaluate the microbiological risk in the main steps of poultry slaughter, keeping in mind the 
increase of human food poisoning caused by poultry meat consumption The main activities 
were represented by the determination of total germ count (TC), respectively the identification 
of bacteria belonging to genus: Salmonella, Campylobacter, Listeria and Escherichia in the 
main steps of polutry slaughtering. 
 
  
MATERIALS AND METHODS    
 
In order to achieve the proposed objectives, during the period january 2012 - december 
2012, 54 carcasses were collected from three chicken lots, in the following processing steps:  
reception live birds, scalding, evisceration, cooling, depositing, respectively selling.  
The sample collection from these steps is justified following the grown possibilities of 
meat contamination with pathogen germs. In order to obtain accurate results the samples were 
processed through classical methods (TPC, Salmonella spp., Campylobacter jejuni/coli, 
Echerichia coli and Listeria spp.).  
The samples’ processing through classical methods was made in the DSVSA Cluj 
laboratory (NTG, Salmonella spp. SR EN ISO 6579/2003 AC /2006, Campylobacter spp. SR 
EN ISO 10272/2006, respectively the laboratory of Food Control from the F.M.V. Cluj 
Napoca (E. coli SR ISO 16649/2007 and Listeria spp. SR EN ISO 11290/2000/A1/2005).  
 
RESULTS AND DISCUSSIONS    
 
The results regarding the evaluation of carcasses contamination risk with aerobe 
mesophillic germs in the main stages of broiler slaughtering.  
From the analysis of the obtained results it was noticed that at the reception of the 
broilers in the slaughtering unit the total germ load was 6.18±0.46 log ufc/g (fig. 1). Values 
signficantly higher than those obtained in our study were revealed by Kotula et Pandya 
(1995), which found that in the feathers from the chest area the bacteria load was of 7.6 log 
ufc/g.  Taking into consideration that after the clinical death of the birds the anus sphincter is 
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relaxed, producing a massive contamination with germs from the digestive tract, including 
pathogens (Salmonella spp., Campylobacter spp.), it is obvious that from the hygiene aspect it 
represents a high risk of contamination. Along this, other various germs present on the 
feathers, skin can contribute to the increase of microbial load in the scalding tanks. Thus, the 
temperature in the scalding tanks, according to the regime used (50-62°C), will determine a 
significant decrease of the total germ load from the carcasses surface. In order to reduce the 
contamination with germs to acceptable levels, the scalding water should be changed more 
oftenly, not only at the end of the working program.  
The results obtained in our study have proved that, in case of scalding at temperature 
of 56 - 60ºC for 3 minutes, the total germ count has decreased from 6.18±0.46 log ufc/g to 
5.43±1.07 log ufc/g, determining a reduction of 0.75 log of the TPCma (fig. 1). Whyte et al., 
(2004), have high lightened, in a study regarding the influence of the sample prelevation 
moment in a poultry slaughterhouse, a TPC count much more higher than that obtained in our 
study, of 5.99±0.53 lof ufc/g. Much more lower values of the TPCma on the surface of the 
carcasses were obtained by Veerkamp et Hofmans (1973), which have revealed on the skin 
level a load of 4.93 log ufc/g when using a temperature of 58ºC.   
Following the evisceration process the total germ load has increased significantly, 
reaching a value of 5.79 log ufc/g ±1.28 (fig. 1).  This increase can be duet o the fact that the 
slaughtering unit from which the samples were gathered, the evisceration was made manually, 
and this process lead to the considerably increase of cross-contamination, especially since a 


































Fig. 1 Total  plate count evolution in the main steps of meat poultry slaughter (n=9) 
 
The evisceration with the help of the vacuum installations and followed by an 
efficient and continous wash of the evisceration equipment reduces significantly the 
contamination with pathogens (Bărzoi and Apostu, 2002). The results published by Whyte et 
al. (2004), have revealed, in a research concerning the influence of the moment of prelevation 
on the TPC values, results in between  4.80±0.30 log ufc/g in the case of morning samples, 
respectively 4.40±0.61 log ufc/g in the case of afternoon samples.  
Following the cooling process of the carcasses using the spraying method with water 
at 2ºC temperature, for 60-90 min., it was revealed a reduction in the total germ count from 
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5.79 log ufc/g (the value obtained after the evisceration), to 5.25± 0.99 log ufc/g, respectively 
a reduction of 0.54 log (fig. 1). Whyte şi col. (2004), have revealed significant differences in 
the samples collected during morning, from the carcasses that have steped out from the 
cooling tunnel (5.08±0.26 log ufc/g), compared to those collected during afternoon 
(4.58±0.26 log ufc/g). The storage of the refrigerated carcasses is made at 0-4ºC for 7 days, 
noticing from the results’analysis the increase in load from 5.7±1,31 log ufc/ in the first day to 
6.02± 0.51  log ufc/g in day 7, respectivelly selling (fig. 1).  
During the cooling-storage, selling, an increase in the total germ number, following 
the fact that these microorganisms can develop at refrigeration temperatures, especially 
spoilage germs (Dan et al., 2008). From the statistical analysis of the results obtained, a 
significant decrease was noticed during the reception stage compared to the scalding one 
(p<0.05). Although the results presented in graphic 1 reveal different values of the TPCma 
counts in different stages scalding – evisceration, evisceration – refrigeration, refrieration – 
storage, respectively selling, no statistical differences were noticed   (p>0.05).   
 
The results regarding the E. coli load in the main slaughtering steps of broilers  
The results obtained have revealed the presence of E. coli in 12 samples from 54 
collected in the studied unit, respectively a percent of 22.22%. From the analysis of the 
obtained results it was noticed that at the reception of the broilers in the slaughtering unit, the 
number of E. coli from the surface of the carcasses is relatively rare, having a value of 
2.0±1,62  log ufc/g (fig. 2). Significantly increased values of E. coli from those obtained by us 
were revealed by Kotula et Pandya (1995), who showed that on the feathers from the ches 






































Fig. 2 Total  E. coli count evolution in the main steps of meat poultry slaughter (n=9) 
 
Due to the fact that in the studied unit the scalding of the broiler is made in collective 
tanks (500 l capacity, in which 40 birds are immersed), at 56 - 60ºC for 3 minutes, a cross-
contamination takes place with pathogen and polluting germs. According to the temperature 
of the water in the scalding tanks, a partial inactivation of these microorganisms is made, 
aspects that in the case of pathogens can lead to the redraw of the entire lot of borilers for 
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sale. After the interpretation of the results obtained it was noticed a significant reduction in E. 
coli, which decreases from 2.0±1.62  log ufc/g to 0.95±0.85 log ufc/g determining a number 
of 1.05 log (fig. 2). Whyte et al., (2004), have obtained values significantly higher of the E. 
coli isolated from the skin surface than those obtained by us, the authors mentioning the 
influence of the collecting moment, when in the morning there was a load of 3.01± 0.56 log 
ufc/g, and in the afternoong a number of E. coli of 2.90±0.21 log ufc/g.  
In the evisceration step the load of E. coli has reached a value of 2.5 ± 1.37 log cfu / 
g, significantly increased compared with the result obtained in the scalding step, towards 
which it grew up with 1.55 log (Fig. 2). Whyte et al. (2004) found differences between 
samples taken in the morning (3.17 ± 0.19log cfu / g) than those harvested in the afternoon 
(3.26 ± 0.43 log cfu / g), showing significantly higher results than those obtained in our study. 
It was shown that the temperature of 2° C used for carcasses cooling determines a 
reduction in the number of E. coli on the surface of carcasses with 1.13 log compared to the 
one obtained in the step of evisceration, resulting in 1.55 ± 1.11 log cfu/g after carcasses 
cooling (Fig. 2). The study of the influence of sampling period performed by Whyte et al. 
(2004) showed higher values of the number of E. coli in samples collected both morning and 
afternoon, than those obtained in our study. Therefore, it was revealed a number of E. coli in 
morning samples taken from the skin of the neck of 3.28 ± 0.63 log ufc/g and in the samples 
harvested in the afternoon a value of 3.20 ± 0.31 log cfu/g. The storage of chilled carcasses is 
performed at 4ºC and U.R. 85% for a period of 7 days. In the case in which the storage 
conditions specified above are not met, it can produce a multiplication of germs, including 
pathogens. From the results obtained in our study, we found that during the validity term, the 
E. coli load has a relatively constant trend with a slight increase from 1.50 ± 1.29 log cfu/g to 
1.56 ± 1.32 log ufc/g value on day 7, as shown in the graph of fig.2. From the statistical 
analysis of the results it was noticed a significant decrease in the load of E. coli between the 
following steps: reception - scalding, evisceration - refrigeration (p<0.05). Also, there was a 
significant increase of E.coli load between the scalding stage compared with the evisceration, 
following carcass contamination due to intestinal ruptures (p <.05). During the cooling-
storage-selling process, no significant differences were registered, since E. coli is a 
mesophilic germs, which can not grow at refrigerating temperatures. 
 
The results obtained regarding the identification of Salmonella genus germs in the 
main steps of broiler slaughtering   
Following the evaluation of the obtained results, we have revealed that the germs 
from Salmonella genus were identified in only one from the three lots of carcasses 
collected. In the case of lot 2 samples (three series of 6 samples) the Salmonella spp. 
Germs were identified in every step of the technological slaughtering step, as it follows: 
reception 2 samples, scalding 2 samples, evisceration 3 samples, refrigeration 2 samples, 
respectively storage and selling 2 samples (fig. 3). As consequence, the identification of 
Salmonella germs in each of the three series of samples collected (for each group) was 
revealed only in the case of evisceration, and in the steps of reception, scalding, 
refrigeration, storage and selling being noticed only in 2 series of samples. The negative 
results were noticed only in the case of one series of samples from reception to scalding, 
at the evisceration being able to reveal the presence of Salmonella spp. probably due to 
the fact that the intestines were torn during the process and the contamination was made 
possible. Also, the negative results were noticed at the third series of samples starting with 
the refrigeration, including the maketing for public consumption, probably due to the 
inactivation of the bacteria following the thermic shock. After the biochemical and 
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serological testing no pathogen serotypes were identified, respectively Salmonella 
























Fig. 3 Salmonella germs identification at the level of poultry meat carcasses  
in the main steps of flow diagram (n=9) 
 
 
The results obtained have revealed the presence of Listeria spp. In 11 samples from 
the total of 54 samples collected from the slaughtering unit taken into study, respectively a 
percent of 20.37%. we mention the fact that none of the positive samples have revealed the 
presence of Listeria monocytogenes, the identified specie in our study being Listeria inocua. 
From the analysis of the obtained results there was noticed that at the reception of broilers in 
the slaughtering unit, the number of Listeria inocua on the carcasses’surface is lower, having 
a value of 0.91±1,39  log ufc/g (fig. 31). The different results were obtained by Barbalho et al. 
(2005), which revealed a prevalence of 33.33% of the Listeria inocua, without the 
identification of Listeria monocytogenes.  
 
The results obtained regarding the identification of Listeria genus germs in the main 
steps of broiler slaughtering  
From the analysis of the results obtained at scalding, a significant decrease of the 
Listeria inocua load was noticed from 0.91±1.39  log ufc/g to 0.24±0.73  log ufc/g, which 
denotes a reduction of 0.67 log (fig. 4). Barbalho et al. (2005), in a study regarding the 
prevalence of the Listeria genus germs in a commercial slaughterhouse in Brasil has revealed 
a decrease with 50% following the scalding process. In the evisceration stage, the load of 
Listeria inocua has reached a value of  0.68±1.36  log ufc/g, higher than the results obtained 
in the scalding stage, compared to which it has grown with 0.44 log (fig. 4). Barbalho et al. 
(2005), have noticed significant differences between the scalding and evisceration stages, 
when Listeria inocua was identified in 33% of collected samples. 
Compared to the results obtained in case of E. coli, the refrigeration of the carcasses 
has not influenced the load of Listeria inocua on the surface of the carcasses, these having a 
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similar value with that revealed in the evisceration stage, respectively 0.69 ±1.38, log ufc/g  
(fig. 4). Following the study concerning the refrigeration stage on these germs, Berrang et al., 
(2000) have revealed a significant decrease in the samples compared to the reception stage, 
respectively a positive sample from 50 analyzed carcasses. Much higher values of the 
prevalence were revealed in the packing step, when 76.2% from the examined samples were 







































Fig. 4 Total Listeria inocua count evolution in the main steps of meat poultry slaughter (n=9) 
 
Taking into consideration that the germs from Listeria genus are psihotrophic, during 
the storage of the carcasses a significant increase was revealed, from 0.70±1.38 log ufc/g to 
0.92±1.83 logufc/g, in day 7 (fig. 4). From the statistical analysis of the obtained results there 
was a significant decrease noticed in Listeria inocua during the following stages of carcass 
processing: reception – scalding, respectively storage-selling (p<0.05). Also, a significant 
increase of  Listeria inocua in the scalding stage compared to evisceration step was noticed, 




The microbiological risk is significant in the evisceration stage concerning the germs 
from Escherichia and Salmonella (p<0.05) genus. The scalding stages of birds contributes 
significantly to the reduction of the microbiological risk represented by TC, E. coli and 
Salmonella (p<0.05). The cooling process has determined a significant reduction of E. coli 
and Salmonella from the carcasses, which denotes a correct monitoring of the refrigeration 
chain in the studied unit. Salmonella infantis was identfied in a percent of 24.07%, E. coli 
22.22%, Listeria inocua 20.37%, without identifying Campylobacter germs. As consequence, 
the microbiological risk represented by the presence of pathogens has a special importance for 
establishing the sanitation of carcasses in case of inconformity with the good manufacturing 
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